Nearly 106 cells of Cryptococcus neoformans were cultured per g of pigeon droppings in a vacant tower. The air in the tower contained an average of 45 viable cells of C. neoformans per 100 liters: 60% of the cells were less than 4.7 ,um in diameter. It is estimated that a human exposed to this atmosphere for 1 h would have 41 cells of C. neoformans deposited in the lungs. Sweeping resulted in the aerosolization of large numbers of cells of C. neoformans from 4.7 to 11 ,um in diameter; the number of cells <4.7 pm remained relatively constant. One minute after sweeping, 4.4% of viable airborne cells of C. neoformans were less than 1.1 um in diameter. We believe that this is the first report of isolating such small cells of C. neoformans from a natural site.
Cryptococcus neoformans is a human pathogenic fungus that grows on culture media and in vivo as heavily encapsulated yeast cells, 4 to 20 pm in diameter. It is generally accepted that the lungs are the primary portal of entry although some evidence indicates that the gastrointestinal tract may be involved in the pathogenesis of cryptococcosis (6, 14) . Hatch (7) and Brown et al. (3) stated that upper respiratory removal is essentially 100% for airborne particles 10,um and larger, that virtually all particles 5 to 10 ,um in diameter never reach the lungs, and that the highest probability for deposition in the lungs occurs with particles from 1 to 2 ,um diameter. If the respiratory system is so selective, then how can the lungs be the portal of entry for cells of C. neoformans? The most logical answer is that perhaps C. neofornans exists in nature in a forn different from that observed-in vitro or in vivo and that such forms are small enough to be deposited in the lungs.
One of the first observations indicating that C. neoforinans may exist in nature in a nonencapsulated state was reported by Emmons (4) In the next experiment, the number and sizes of viable airborne cells of C. neoformans were determined before and after sweeping the floor debris with a broom. The results are summarized in Table 1 and Fig. 1 If the lungs are the primary portal of entry for the etiological agent of cryptococcosis, then the airbome particles of C. neofornans must be in a size range capable of lung (i.e., alveolar) deposition. Fortunately, considerable work has been done relating particle sizes to lung deposition by investigators in aerobiology. Andersen, the developer of the Andersen air sampler, indicated that particles up to 5 pm in diameter are capable of lung penetration (1, 2). Powell et al. (10) estimated that in a belfry contaminated with C.
neofornans, alveoli might be exposed to two to four cells of C. neoformans per h. However, cells that reach the alveoli may not be deposited there. Aerobiology investigators (3, 7) tend to separate lung penetration from lung deposition. The latter is interpreted to mean the percent of cells in a given size range that are deposited in alveoli. For example, combining the data of Hatch (7) and Brown et al. (3) , it can be calculated that approximately 38% of cells from 0.5 to 3.3 ,um in diameter will be deposited in alveoli; this figure decreases to 20% for particles from 3.4 to 4.7 ,um in diameter. Overall, approximately 32% of cells from 0.5 to 4.7 ,um in diameter will be deposited in the lungs. Both these investigators agree that virtually no particles greater than 10 ,um in diameter will enter the lungs and less than 10% of particles from 5 to 10 ,um in diameter could be deposited in the lungs. We believe that in the study of any infectious disease with the lungs as the possible portal of entry, it is of more practical significance to know the potential number of particles that may be deposited in the lungs than the number of particles capable of lung entrance. For these reasons, we decided to focus our investigations on the number of airborne cells less than 4.7 ym in diameter and apply the estimate that 32% of them will probably be deposited in alveoli. This means that at the site used in our investigations, the lungs would be exposed to 130 cells less than 4.7 ,m in diameter per h (tidal volume of 500 ml, respiration rate of 16, and 27 cells of C. neoformans less than 4.7 ,um diameter per 100 liters air). Should approximately 32% of these cells be deposited in the alveoli, a normal adult human would have approximately 41 cells of C. neoformans deposited in the lungs per h. Unfortunately the significance of such data is unknown because we have no idea how many cells of C. neoformans are required to initiate either infection or disease in man.
Some most informative data was obtained from our experiment of sampling the air for C. neoformans cells before and after sweeping the floor for 2 min (Table 1, Fig. 1 ). Before sweeping, 100 liters of air contained 39 cells. At 1 min after sweeping the number of airborne cells rose to 136 and reached a maximum of 320 cells at 6 min after sweeping. Thereafter, the number of airborne cells decreased until, 24 h after sweeping, the total number of airborne cells was similar to the number cultured from the air before sweeping. Throughout the 24-h time period the number of small cells (<4.7 ,um in diameter) remained relatively constant, however, the number of larger cells (4.7 to 11 ,um in diameter) increased greatly, e.g., 25 larger cells before sweeping and 294 cells at 6 min after sweeping. Thus, the great increase in the number of airborne cells after sweeping was due to the aerosolization of larger cells. This this is not to say that such procedures are not hazardous because the massive amounts of dust and larger-size particles of C. neoformans in the air could possibly overload the normal respiratory capacity which could afford the smaller particles greater opportunity to survive in vivo.
